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*»;> i(©tt»©U ><Z)&A&#fcfc, *3g-e#3KStlfc5%©PH3«:M^, AH 
M*ffi8 0keV, K-Xil. 5X10 15 /cn 2 ilU T^XJD&A&frtt, 9 
OkeVOiDJSSflE^, 2x 1 O 15 /ci« 2 0K-XltU T;H? ><Z>&AfCg-T & 
HIB&l^lH/fe. 0 P + Ar (2m in) t.&Lt=.&m* 

, Vy£Tfrzly£*:mtovt=.3WT*.&*)^ r©«ff©'J>©aA*#H:,'** 
•e#^3*lfe5%©PH 3 S:Mvx, DU5S«JBE8 OkeV. K-X*l. 5 X 1 0 15 /c 
■ 2 fcU T;i/rf>©aA^#li, 9 OkeVCDina«£E-e, 4 X 1 0 15 /cm 2 tfD K- 
XifcU T^if^aAlcH-rs^^^iiLfcfc^&So ®6(C 
fc^T, A r £BLrc.m,mt, TJl3y<D&%WilK\Lfct& i mx*$>V. Z(DUn<D 
y;\sZly<D&Agim*. 9 0 keVODfln$S«£ET?, 2X10 15 /cm 2 © K - XM £. L 

[0 0 9 3] 

v*\Zv hCDMltbx l 0" 4 I//tB 2 jyTT*$)^ Z&MtfmmzM'PLT^Z 
Z£.ifiM&o Zftffimt, T)V3y*&A-?2>Z.}HZ&V>fy*Vytf<D%}%:tf 
MiftlzmibiotizziiltmiftL, *»W©*^M5c* (B, Si. P, As, H 
e, Ne, Ar, Kr, X e ^ P>a«tlfc 1 &MV*fc$*y#y 

[0 0 9 4] 
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[0 0 9 5] 

JKIC1 Opp«©0ifc— y-ir^^*fl|jR Srlfi^L/ fe*, 5 0 0 °Cicr 1 mmoffl, 

^ufe. &v*-e, 9 o nm<Dwntmmmzmi&2itT, m&w^mfamzvy 

nfe5%©PH 3 S:Mv\ Jtl3SimjEE8 OkeV, K-X*l. 5 X 1 0 15 /cm 2 £ Lfc 

o aAtcS-r*i*lBlttj»8^»y, ^SSfiftIlctt^lIt2x l o 20 

2 x i o 15 *fcti4 x i oV© F-xit^AUc. &^t% mm^m^L* 

[0 0 9 6] 
[0 0 9 7] 
[0 0 9 8] 

WtC»3feS*ir, I«M©X^^l/-f-^YAGl/-f-, YVO 
[0 0 9 9] 
[0 10 0] 
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[0101] 

Z£.IZ£ U^SElJU 0 2 Z.<D1&m&± 0 2 te^fC7EM&£ *l£?S'[£Ji 

£^£^1-£^®£LTfc$Sfg1-£ 0 33^l«^4 0 1 £. LT^ErH3S#t 
M14 0 2 i:LT5KUi/U3>M (^5 0 n m) ZZyy^yis 
K (W-S i) m mmi 0 0 nm) <Z)«JSIt*i£fflV^„ £ jtfy 

[0 10 2] 

#c^t% ^s«g4 o 2 zmommm* o 3 a, 4 0 3 b &jgyiri oo~ioo 

Onm (^Ctt3 0 0~5 0 0 nm) T*^-f£ 0 iltliC VDg$:MV> 
1 0 0 nm(DMiti/ V nymt LPCVD^^fl^fc JIgJP 2 8 0 nm©^ 

[0103] 

&V*T, 1 0-1 OOnmTMtS. 3^T«M^6 

9nm0# 0 H B Ii/'Jn>I (r^^TXi/'Ja^I) ^rLPCVD^^MV^T 

xmmmm^m^tLr^^^Mzyvnym^mm^^>^(DT$>^ a zzx* 

4 5 0 o C, <D^> ffiMiitfttc &>0)M® i m (6 0 0°C, 12Hri) fc^To 

t=.o 

[0 10 4] 

Ik^V. T FT (Dm^Mt-r &m®fr*>N i *:>f v % V y Z>t^V)>f v % 
'i>mh4 04 b$:MtS. T FTOyfc&Mil-t&ffimZ^X? mit'B. 
fcisVnym 4 0 0t?Ik U&Mis U n >Mtf)-3IHc^#*7tit, rrtij; 
T;i/=?> (Ar) $:»f§ 0 (g|9 (A) ) * COT* ^ 4 0 0 &^<Djjg 
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s a** $ v a 6b , t f t <Dm&m t -t & mm & & * w x ^ t- 5 r t # «r 

fg£&£„ #£oT, 3e>&STFT©«j|SH®tf^-5riBi:^So 
[0 10 5] 

[0 10 6] 

#2f;*7B*JCilI;fc, M«S^15^tc^ J/'Jnx 

[0 10 7] 

«feV>T», TFT©fSftMi:t5ii^P,Ni^>^iJ>n5iji!ii (g* 
#H^K*5 5 01C, 4B§« £*7o& 0 (09 (B) ) J: y*ift 

StS/U3>JRlC^*tlS^II (Ni) *«TFT©?SttI^tSffi«^e,H9 (B 
) tp<D£:W<Djj\nUZ®MLXtfv # V y>fV<<( h (##*^J|#Ml£ 

) JC»»S*u <Cy*'J>m h^©^B^^Un>JK^e>^M (Ni) & 

[0 10 8] 

#C^T% v*? A* -->^£fir ISMS' U n >ffi&tf>^M& 

M&I»*LT, ^i#l4 0 4 S:^)St6. (09 (CI) ) J&fc, ¥##Jt 
4 0 4 &^LfcH©H^±iSBIS:H9 (C2) fC^f,, 09 (C2) tCfc^T 

> &MA-A' wmLfrmmmtfmQ (cd MB^-rs. 

[0109] 

fit^a&^-rsfcft, YX^4 0 5 Sr«MtLT3MI*#M ©-SP ( 

UWmMZ:?Z>ffi®) 4 0 6{CU K-tf^-fS, (010 (A)) 
[0 110] 

^V>-e, 7^^ 4 0 5 »U 3 lfi»l!S&7g/«Ufc«k TX? 

4 0 7 Wlt§^iht5«4 0 6±©iiI5:^tS 0 (0 1 0 ( 
B) ) 
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[0 111] 

?k^x% 7^i/4 0 7 5:iiu iiftHfoTM (f-bmmm) 40 

&o£ 0 ^^*i:t--5fIi|!cJ:lcfie(Z)^i VB^mBm* 0 8 b £7£f& 

L£„ (Ell 0 (CD) ii*C©lif3R_tM0S:01 0 (C2) izm? a 01 0 
(C2) JCfcV>T, j&iWB-B' TfflJWLfeWfSfH^BIl 0 (CI) MBMfTS 

[0 112] 

K-^IItt, T FT b£V^mE£ftJ^£fc&®Xg^&£o irt 
ttS?aJ?9> ( B 2 H 6 ) *^AfiMLte^T*-7^7;-?mMLt=.4*y F-^^T'jK 

[0 1 13] 

«fcV*T?, K5114 0 8 a, Stf»il4 0 3 a, 4 0 3 b ±{C ?X * 4 0 9 & 
^li4 0 2{Cit53>^^h*-;H:W5 o (011 (A)) 
fit, n>^^h^-ji/®M> v^&Bfc^i-So 

[0114] 

Sl4HWt5. (mil (B) ) rrtii, 'J>#F-^3*ifeS/Ua 

>m (BlJfU 5 0 nm) ZftytfXTyi/WJ K (Mffl 5 0 nm) fc©8Ui 
*fii£fl!v^. fcfc, «*5Mg*W:, 16114 0 8 b &iffti:U ^4IB^4 1 
1 ^^*#S©-aJ4 0 6 il^^StlTVNS., 
[0 115] 

#cv^\ ?- h«@4 l o £ «fc -O-m-^MU 4 1 l ^vx^i: LT&BSE^tc 

u >$r{sasic^ , rs„ (mil (ci) ) z.z.z*<Dmm±ffimzm 1 1 (c 

2) 011 (C2) lc£^T, j&»c-C Tf^JWrbfeWrffiH^ai l 
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(cnicffi3ts. z.<D{&MmKmuztitm®<Dv><Dmmi)K ixio 16 

-5X10 18 atoms/cm 3 , f^lfttC&3 X10 17 ~ 3X10 18 atom 
s / c m 3 £:&£ J: ? {:HfS a 
[0 116] 

H>II(i:&Sili^i}IMi4 l 3ZBf&?2>o (Hi 2 (a) ) i©l 
»K**tft««©y >©««#1 X 1 O 20 ~l X 1 0 21 a t oms/cm 3 (ft 
mmiZit2 X 1 0 20 ~5 X 1 0 20 a t oms/cm 3 ) £ & 5 «fc 5 IZMM^ 2>o 

4 04®^, h«^4 i o tm*zmm**v*jiB&m 

[0 1 1 7] 
[0 118] 

&V*T?, V**4 1 2 &Rfc£Lfc|fc, h«^4 1 0 33 <fc 4 1 1 

fcttpM^*fii&7C^S:?gffi'ft:'r«fe«)©|»«LaxSS:ff^. I^T- &8 5 0°C, 
3 O^OJd^a&ff ofco 
[0 119] 

frzmi&LfcWi. ti4 1 8 Rw~xmm4 1 9 &^-r& 0 *^M-e«« 

«4 1 8&tfy-;*ffi*SU 1 9 TilHOOnm, Ti^tfT;^- 1 ) 
^15:3 OOnm, Tiil50 n mfc^A-/ ^itliltMlt 3 Jg^t 
©«Ml^i: tfe. (012 (Bl) ) fcfc, 012 (B2) lCfcV*Tj&i»D - D 
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[0 12 0] 

(HI 3 (Al) ) «feV*T?, JSTO^M4 2 0±lCjg^tt$:^t- 
l|10 0nmS«RU 2 1 Mt§ 0 #^T% MISfflfiMU 2 2 £ 

OOnmCli^i (iit'iigfW^^^X (I TO) JR) Sr^L 
fclfe, ;^-->^LTliii4 2 3, 4 24 Mf§ 0 013 (A 2) (C 
fcV>T> j&HE-E* *e«WfUfeWf®0^01 3 (A 1 ) Km^Z* 
[0121] 

r e> LT®jR3|5iC&, (Bit^X2 6^mX2 6/im) (HI! 

P^7 6. 5%) fcffit&Loo, nf t *jl/iT F TT'*5IIT F 
tl, t^ft«^Si (5 1. 5 f F) S:#Sri:^7f^5 0 
[0 12 2] 

t)^v>„ «AH ##Sigi:LTkJ:, (Ta) , (Ti) , =ev 

ZfT> (Mo), *y #7.7-1/ (W) , * □ A (Cr) , 5/ U 3 > (Si) 2>m*> 
Stftlfejt^ *fettt&ia7C3llS:j|lH*^t)*fc^JR (^WJCtt, Mo-W^ 
Mo-Ta^) SM^S sfefc, #*8«fil L T Sft<ffc*/ 

t^u;k aKur^K, >ffy>f^F73h% bcb {Ky-jyv n-fT-y) m 

[0 12 3] 

*^ST FTMpf^^MT FmftSCMO S Ef&&;£ IS & ( 
[0 12 4] 



3 2 



ffi|I#2 001-3091656 




#2 000 — 4 03098 



• 



[0 12 5] 

Ell 3(Z)T^^^yvhU^^««J:lcSgf6jm5:0^L^^>ymS^^e» o & 
[0 12 6] 

[0 12 7] 

^ ^-^tt^X^-^{Cj:oT^-^r^^^oT2^(D»«^lfi';^t)-&e 3 tl 

%m-?z>o fit, ^5i*^*i«, 7*^>r ^7 h u f^««*fet±>y-iRis«& 

[0 12 8] 
[0129] 

^©^175SH^(D^7(OVA'r4x^-'^II^-^t>i±'5 
[0 13 0] . 
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MfeM4] 

tt&Wvmm'&Zmm-t Sfctf), (B, Si, P, As, He, Ne 

, Ar, Kr, X e fcjgtfftfc 1 T;i/^> (Ar) 

[0131] 

S«_hfC4 0 0 nmfflR|[T»*fijH5/ij3>i^U ^fiKS/U 3>R* 

fft#T?l 0 Oppm©- ^^;i/$:-^t 1 ^^- y/r^J^^Srxtf-^-T'^LTM 

5 0TC, 1 2l^ia©|»«iaS:ffoTie©«5iS:^-rsS/y3>|KS:^bfc 0 
[0 13 2] 

mi 0 k e V, 0 s c cm, n A/ cm 2 , F-XI2X 1 0 1 

5 atoms/cm 2 £:L£ 0 Z1<D K- fcf> tfgtftT'&T Jl3>KmiZmWfr *>ffi 0 

. o 5 (imnmiz-u'VLfrWiJxiznfa^ 

[0 13 3] 

SM (siMSMtcis) fc&r--;i/f&<BiSi»£ vxmi 4, 015{C-£ 

n-^ti^ufe. Eii4, ®i 5 (cfevNT^fflii^s, mmitmmzBisX 

[0134] 

#CVNT% 5 5 0°C, 4^^©^a (r--;b) =MtV\ V ! y # V y 9 'Z-ttc. 
[0135] 

mmftft (S IMSM£JCJ:£) i:ST--;bt©^LT014, 0 1 5 tc 
[0136] 

014, Hi 5omwe*j:»;,- r--;i/|&ife-er;i/^r>7cSl©«s^ic3E 
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[0 13 7] 

Tf — y$*;b$Blt#Jft:*;T? 6 X 1 0 19 atoms/cm 3 £:& 0 TVN£ 0 T;i/Zf>jc 
*#^0n3*lTV*fcV^«fc;i3V*TW:, T~-;HtfT*$j5 X 1 0 18 atoms/cm 3 7? 

X 1 0 18 atoms/cm 3 % 4 X 1 0 17 atoms/cm 3 

[0 13 8] 

mo. o 5 /tmMiT'ffliw«^ u hi: $1*©- 

[0 13 9] 

>^©S&^*«ffiSBtc«v^ii:S:Si*L, #3SBJ!tf)#&M5tiS (B, Si, P, A 
s. He, Ne, Ar, Kr, X e # A>Jg«tlfc 1 £ &J8V\fc>F 

[0 14 0] 

#V*VyW<< h *^#flcS©—8|Si:L/TT ft srf^ag-rs*-^, 

«y ^ U ©T F T©^Ig{ci3WSMIt'5ltiit^>y ^ 'J 
»5Itm6. ^LfeTFTS:«gS&Lfelg-^lC»^'rs^lcj:oT 

o 

[0141] 

[HWJ 5 ] 
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[0 14 2] 
[0 14 3] 

ll^fecD^ffil73rM||^g<Z)^7(DV^•r4^^-hlB^-a•4^^^ 

[0 14 4] 



©TFT(ii^^j; a -;i/ mmmBmm. mytmm^mm. y^f^vh 

Ui'XlECfV^^l/^f, DM D (digital micromirror device) ^) fCigV 1 * 
[0 14 5] 

[01] *»W©tgftK^#*K©f^«*aS:»Wr*H. 
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[04] #^X7t*&MVNfey y ^ U >^^S:Mv%S^#^g©^S?^ 

[06] ^y^U >^«©FPM«iB|{CJ:»;«»3n.5xy^try h&S&a* 

[0 7] y >^«©FPM«ailCj:»J«KSti«xy^try N$rB^ffi 

»&0o (Jfe»J l ) 
[0 8] ^ y * y > ^tftjc U — *m L £&mffi£^-f 7„ 
[09] Bifi»<BtfnKXgtfffiHfcJ:tf±EfH. 
[010] H*as©f^|S!X@Wr®0feJ:tJf±®BI o 
[011] Sf^Pc7)#^X^»Tffi0feJ:tJf±®0 o 

[012] mmm<Dftmj:mmmmi3£zf±-mm. 

[013] W3lSSP<z>flM8X@»r®0a3 «fc ±®0„ 

[01 4] T--jim%k'v<Dm2jjfaiz&ttz>TKzsz/mm7u ?t^;i/^ 
[016] mmm&mmm. 
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[mi] 



El® 



(A) 



101 102 103 J 04 



■ '■'in .1,11 



(B) ll©«3t©i» 



^ £ j> g 



(C) !f-3fe©JlMt 



(D) jg2©3j&ft£>!!8lt 



1 
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[02] 



(a) 4*>mm 

I I I I I I J I I 



uznunuiiTnuTi 



(B) sn^s Vfv 



54; 



(C) /t^-->^ 



109 

4- 



107 

106 ^-108 



5*5 



i 



i 



(D) 
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[03] 



(A) 



205 



I I I 



*_\J_J i i i 204 



201 



206 7 ^07 



1 
J 



202 



203 



(B) 



\?777777X^ 



208 

i 




* * j: ^. * * 
i — — , 
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[04] 



(A) 305 



i i i 1 { I i i i i, 04 



f 



3^6 J 1 



301 302 303 



(B) MM (yy*'J>^) 
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[0 6] 



CM 

E 

55. 



4.0E-03 
3.5E-03 
3.0E-03 



2.5E-03 
H 2.0E-03 

JL 

y 1.5E-03 
H 1.0E-03 



5.0E-04 
0.0E+00 




P+Ar(1min) P+Ar (2min) Ar (2min) 
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[07] 




6 
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7 
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[09] 



400 



(A) 



* * M y y ^ u «» 




ssss 



"404b 404a ~~ ^402 ^401 



(B) ~£ 




) h. 



04 



(CI) ==£ . y 

A' 



ft 




404 



402 




^^^ ^^^^^^^^ ^^^ 
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[011] 



(A) 



JZ2 



TTTT nSui 



409 



^402 



402 



(B) 



^410^410 



410 



(CI) 



-3 s 





(C2) 




""1 




c* 
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[01 2] 
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[Ml 3] 



(A1) 424 

rn 




' 2 2 2 2 2 c 




3 s 

E' 
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1 5] 




0.05 0.1 0.15 0.2 0.25 0.3 0. 35 0.4 
depth {tin) 



[016] 




mil# 2001-3091656 



0 ■ #2000-403098 ^ r 



1 
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ffi m a 



Wm^r [0 0 0 1 5 3 8 7 8] 

1. ^1^0 1 9 9 0^ 8^1 70 

& ffi w&j\mm*m&®3 9 8 mm 

js & m^mt^m^^jv^-m^ffi 
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